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ABSTRACT
Sepsis is defined as a life-threatening organ dysfunction syndrome caused by a
dysregulated host response to infection. Septic shock is defined as a subset of sepsis in
which particularly profound circulatory, cellular, and metabolic abnormalities are
associated with a higher risk of mortality than with sepsis alone. Each year, more than 1.7
million people are diagnosed with sepsis in the United States, and at least 270,000
Americans die. There is no confirmatory diagnostic test to diagnose sepsis. Therefore,
clinical judgment based on evidence of infection and organ dysfunction is key.
Despite thousands of articles and hundreds of trials, sepsis plays a major role in
mortality rates. The cornerstones of sepsis care continue to be early recognition,
implementing an evidence-based care bundle, and prompt recognition and treatment
implementation. The bundle approach has been encouraged since 2004. It endured major
alterations over the years, emphasizing the time-critical aspect of sepsis and the need to
restore tissue perfusion within one hour of presentation. A change from a three and sixhour bundle to a one-hour bundle has been recommended, but not without challenge.
Despite healthcare professionals' efforts, the average national sepsis rate for meeting all
measures is a mere 40%. As a quality improvement opportunity, moving toward an ideal
state for improvement utilizes the evidence-based one-hour sepsis bundle with strict
compliance of the sepsis order set while relying on the provider's expertise and training to
diagnose and adequately treat the patient based on clinical findings and presentation.
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Staff were educated before, during, and after implementing the bundle to monitor
compliance and trends.
This project was a departmental, retrospective, observational study of adult
patients with a hospital discharge diagnosis of severe sepsis or septic shock. The study
includes patients presented to the Emergency Department at a rural hospital facility
between October 2020 to March 2021. The primary outcome of interest was the
correlation between sepsis-bundle adherence and in-hospital length of stay.
Conclusion: Key practices for identifying sepsis were hindered or not achieved in a
minor percentage of patients presenting to the emergency department with sepsis. Delay
or unfulfillment of key diagnostic sepsis bundle requirements were correlated with
extended treatment periods. Data indicates a demand for sepsis bundle compliance
improvement in the initial management of patients presenting to the emergency
department with sepsis.
Keywords: sepsis bundle, sepsis, septic shock, Surviving Sepsis Campaign (SSC),
Emergency Department, rural, quality improvement
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Sepsis Initiative: Champion Series
Introduction
Worldwide, sepsis is one of the leading causes of mortality, with an associated
economic burden beyond hospital length of stay. One of the most significant challenges
for healthcare professionals is early recognition of the syndrome, which is often masked
by comorbid conditions, advanced patient age, and disease severity (McDonald et al.,
2018). The Surviving Sepsis Campaign (SSC, 2019) has established globally approved
guidelines for the management of patients with severe sepsis or septic shock with a
concentration on formulating a consensus definition of sepsis, population education, and
evidence-based guidelines with an emphasis on utilizing a standardized bundle for sepsis
management while reinforcing the importance of early recognition and treatment
(McDonald et al., 2018). Standardized bundles comprise various components such as
fluid resuscitation, timely and appropriate antibiotic selection, blood cultures, and serum
lactate levels. In 2015, Centers for Medicare and Medicaid Services (CMS) developed
these components into core measures. The hospital’s compliance with core measures
through quality performance and accurate reporting is monitored through CMS, and
compensation is based on performance (Milano et al., 2018). If compliance with the core
measure is not met, the hospital is at risk of not being reimbursed for the patient’s
hospitalization. Compliance was monitored by utilizing evidence-based practices
through the SSC standardized bundles, measuring, and assuring adherence with the
bundle and order sets, and tracking mortality for sepsis patients. Using data throughout
this process, the achievement was sought through the correlation between bundle
adherence and mortality for patients diagnosed with sepsis (Milano et al., 2018).
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Background
Sepsis and septic shock are the leading causes of death in critically ill patients.
Each year, at least 1.7 million adults in America develop sepsis, resulting in nearly
270,000 deaths, and has a mortality rate estimated between 25% and 35%. Of those
deaths, one in three are hospitalized patients (Centers for Disease Control and Prevention
[CDC], 2020). About 15% of patients with sepsis develops septic shock. Sepsis results in
approximately 10% of admissions to intensive care units (ICU) and a mortality rate of an
alarming 50% (Dugar, Choudhary, & Duggal, 2020). Although anyone can develop a
severe infection, almost any infection can lead to sepsis. Risk factors such as adults 65
years of age or older, chronic medical conditions, or weakened immune systems place
patients at greater risk (CDC, 2020). In addition to these sobering statistics, sepsis is also
one of the most expensive diseases to treat. It is estimated that hospitals spent
approximately $17 billion each year on sepsis alone (The Joint Commission [TJC],
2020).
According to the CDC (2018), presenting sepsis findings are fever, chills, rigors,
confusion, anxiety, difficulty breathing, fatigue, malaise, low blood pressure, nausea, and
vomiting. There is no specific confirmatory diagnostic testing to identify sepsis. Since
presenting factors are often nonspecific subjective data, diagnosing sepsis requires sound
clinical judgment based on patient presentation, evidence of infection, and organ
dysfunction. In 1991, a clinical definition, systemic inflammatory response syndrome
(SIRS), was developed based on patient response to infection. SIRS criteria have since
expanded several times. For the patient to meet SIRS criteria, the patient must exhibit two
or more of the following symptoms: temperature greater than 38 °C or less than 36 °F,
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heart rate greater than 90 beats per minute, a respiratory rate greater than 20 or partial
pressure of carbon dioxide less than 32, white blood cell count greater than 12,000, less
than 4,000 or greater than 10% bands. There must also be a suspected or present source
of infection. Severe sepsis criteria are met when the patient exhibits organ dysfunction,
hypotension, hypoperfusion, lactic acidosis less than four millimoles per liter, systolic
blood pressure less than 90, or a systolic blood pressure drop greater than or equal to 40
millimeters of mercury of normal. Septic shock criteria are met when hypotension
persists despite adequate fluid resuscitation (CDC, 2018).
Early detection and intervention are imperative, and time is of the essence. The
Surviving Sepsis Campaign’s one-hour bundle is a quality improvement guideline for
treating critically ill patients with sepsis or septic shock. The one-hour bundle consists of
obtaining blood cultures, administering broad-spectrum antibiotics, starting appropriate
fluid resuscitation, measuring lactate levels, and beginning vasopressors if clinically
indicated (see Appendix A). To reduce morbidity and mortality, interventions should
begin in the first hour of sepsis recognition (Surviving Sepsis Campaign, 2019).
Problem Statement
Acute care hospitals across the United States are implementing evidence-based
protocols and practices to manage patients that present with sepsis. Organizations such as
the Surviving Sepsis Campaign (SSC, 2019) or CDC's Sepsis Surveillance Toolkit (CDC,
2018) are often utilized for guidelines and implementation strategies. However,
considering the complexity of sepsis and organizations' ability to apply research to practice,
not all organizations are successful. Therefore, the question to be addressed is, in
implementation of the sepsis bundle for septic patients in the Emergency Department, does
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the improvement in staff education regarding early identification and implementation of
the sepsis bundle reduce admissions to the intensive care unit and decrease the hospital's
overall length of stay.
The purpose of this project was to close the gap between evidence and current
practice. The facility had a sepsis bundle order set within its electronic medical record.
However, staff did not utilize the order set consistently. When order sets are not used
consistently, delays, miscalculations, or no orders for fluid boluses and missed repeat
laboratory orders such as lactic acid occurs. Providing quality improvement feedback based
on evidence-based practices ensured strict compliance with the organization's current
sepsis order set bundles. Quality improvement feedback consisted of retrospective and
concurrent review results, targeting failed core measure patients presented to the
emergency department between the targeted timeframes. The focus was placed on patients
where the sepsis bundle order set was not utilized. Staff education occurred regarding how
utilizing the complete order set with timely follow-through on all elements would utilize
all core measure requirements.
When the order-set was utilized, and a portion of the bundle failed (see Appendix
A), the staff was notified and educated on why those measures were missed and how to
improve moving forward to ensure strict sepsis bundle order set compliance. Staff
education on using the triage sepsis screening tool, early detection, and prompt treatment
initiation was provided. This process aimed to reduce patients' morbidity and mortality,
presenting to the Emergency Department with sepsis or septic shock.

4

Organizational Description of Project Site
Evidence-based practice is intended to offer the best treatment and patient outcomes
and represent a valuable purpose for improving guidelines and standardized care. It also
provides a framework when essential skill and knowledge is deficient (Singer,
Deutschman, & Seymour, 2016). Up to 53% of patients did not present with indications of
sepsis at the time of triage in the Emergency Department (Chertoff & Ataya, 2017). Many
times, there is no indication that patients are severely ill upon initial evaluation, unlike
traumas, myocardial infarctions, and strokes that do not require laboratory values for
screening and identification. These conditions are what most data supporting sepsis
guidelines are compared to (Chertoff & Ataya, 2017).
Unlike sepsis, these other conditions have very distinct pathophysiologic causes,
consistent clinical effects, and rapid screening processes (Kalantari & Rezaie, 2019).
Therefore, keen assessment skills and ongoing education are essential. This project
improved quality outcomes by enhancing key assessment findings, increasing education
and knowledge on patient presentation, and emphasizing team collaboration and
communication within the Emergency Department setting. This project took place in a
rural southeastern medical center. This project was discussed with the medical center’s
chief executive officer, director of nursing, emergency department director, and nurse
educator.
Review of the Literature
A literature review was performed focusing on sepsis bundles in the emergency
department within rural hospital settings. The following keywords were used: sepsis
bundle, sepsis, septic shock, Surviving Sepsis Campaign, Emergency Department, rural,
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and quality improvement. Databases used in the search are included but are not limited to
PubMed, CINAHL, Association for Computing Machinery (ACM) Digital Library, and
ScienceDirect. Inclusion criteria included a date range of 2015-2020.
A comparison between Dugar et al. (2020); Filbin et al. (2019); Mitzkewich (2019);
and Uffen, Oosterheert, Schweitzer, Thursky, Kaasjager, & Ekkelenkamp (2020) was
performed. Multiple articles reported the efficacy of sepsis bundles in rural emergency
departments. Tools such as the Systemic Inﬂammatory Response Syndrome (SIRS)
criteria, developed by the American College of Chest Physicians and the Society of
Critical Care Medicine (Bone et al., 1992), and Sequential Organ Failure Assessment
(SOFA), created by the Working Group on Sepsis-Related Problems of the European
Society of Intensive Care Medicine (Vincent et al., 1996), played an integral role in early
diagnosis and triage. Several alternatives and approaches were made, such as sepsis
screening protocols, case-specific feedback, clinical pathways, and retrospective case
reviews with feedback. However, patients not receiving prompt antibiotic treatment
within the first hour of presentation and accurate fluid resuscitation seems to be the
common denominator in all comparisons (Dugar et al., 2020; Filbin et al., 2019;
Mitzkewich, 2019; Uffen et al., 2019).
Dugar et al. (2020) performed an analysis of randomized controlled trials that
compare and contrast tools such as SIRS criteria, SOFA, initial broad-spectrum antibiotic
selection, de-escalation, cessation and implementation, and initial fluid resuscitation
boluses. A focus was placed on mean arterial pressure goals, utilizing norepinephrine
when hypotension was present, and avoiding glucocorticoids if ﬂuid resuscitation and
vasopressors are sufﬁcient to restore hemodynamic stability. A research study by Filbin
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et al. (2019) focused on septic emergency room department patients over twelve months.
A sepsis screening protocol with case-specific feedback was performed with retrospective
data abstraction through manual chart review or electronic queries. The study showed a
slight improvement with the protocol; however, there was an antibiotic delay for greater
than three hours from the presentation and one hour from triage. Mitzkewich (2019)
focused on identifying patients with sepsis during triage to decrease the door-to-antibiotic
time. Implementation was made for the already in use sepsis screening tool to be utilized
by the triage nurse to screen all walk-in patients presenting to the Emergency
Department. Results revealed success by decreasing door-to-antibiotic times from 105.3
minutes to 71.9 minutes. Uffen et al. (2020) supports the evidence that screening scores,
triage systems, sepsis teams, and clinical pathways in sepsis care are imperative for sepsis
management and outcomes. Emphasis was placed on the importance of increased
adherence to sepsis guidelines and bundles, leading to improved patient outcomes and
protocol adherence.
Moving toward an ideal state for enhancement was utilizing the one-hour sepsis
bundle to improve quality compliance and patient outcomes. The Surviving Sepsis
Campaign was employed as a guide for the staff. The provider’s expertise and training to
diagnose and properly treat the patient based on clinical findings and presentation were
relied on heavily.
Evidence-Based Practice: Verification of Chosen Option
By utilizing the Surviving Sepsis Campaign as an evidence-based practice, the
goal was to improve staff knowledge of early identification, treatment, and sepsis
reassessment. With the utilization of quality improvement feedback and implementing
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best practices that support evidence-based care, the performance of metrics and
regulatory requirements of sepsis measures improved, and expertise in the effective
clinical and quality improvement methods occurred.
Theoretical Framework/Evidence-Based Practice Model
Advancement and quality improvement requires a sound theoretical foundation
upon which to build. The project’s theory was Lewin's change theory (see Appendix B).
Kurt Lewin is considered the father of social psychology, and his change theory is known
as his most influential theory to transform care at the bedside (Wojciechowski, Pearsall,
Murphy, & French, 2016). The model theorized a three-stage model as unfreezing,
change, and refreeze that requires learned material to be rejected and replaced (Lewin,
1951).
Unfreezing is the process that involves discovering a method of making it possible
for individuals to be aware and let go of a counterproductive, ineffective pattern, or
practice. During this phase, staff education was conducted, showing data that supports
why the ineffective patterns and practices must be changed. Effective communication
was utilized to enforce the importance of awareness and the need for improved changes
and patient outcomes. Setting the scene was also an essential step for staff members as
individual resistance and group conformity must be overcome. Challenges and project
guidelines were discussed while demonstrating potential issues and concerns to increase
driving forces that direct behavior and decrease restraining forces that negatively affect
the movement towards change (Wojciechowski et al., 2016).
The next phase is change, which is also known as the movement phase. During
this process, alternatives are sought while demonstrating the benefits of change and
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identifying forces that negatively affect change. Staff utilized brainstorming to present
new ideas while role modeling new ways of effective communication. Coaching,
mentoring, and training coincide simultaneously to ensure that staff fully understand the
vision and direction (Wojciechowski et al., 2016).
Lastly is the refreezing phase. The new model's integration and stabilization
occurred during this process, ensuring a new habit occurred without resistance to further
change. Success was celebrated by reward and recognition, and retraining. Mentoring
occurred when the new process was not thoroughly followed. Evaluation of the process
was completed with continuous monitoring. New team members directly entered this
phase and were socialized to the new process (Wojciechowski et al., 2016).
Unfreezing occurred with all responsible emergency room staff members.
Awareness of the hospital's current sepsis, morbidity, and mortality rates were presented
to identify ineffective practice patterns. Education and effectiveness were provided as to
why current practices must change. Project guidelines and visions were discussed to
show staff the future projections that improve compliance and patient outcome changes.
Next, during the movement phase, compliance with the hospital's sepsis bundle was
monitored. Coaching and mentoring occurred when certain aspects of the bundle were
not followed. Also, brainstorming amongst the staff occurred to discuss potential barriers
within the process. Champions were determined to serve as role models to the
department. Lastly, during the refreezing phase, time was spent ensuring that the new
model was hardwired and stabilized. Effective communication and mentoring occurred to
guarantee that new habits discovered in the previous phase were inherent and old habits
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did not ensue. Once all data were collected and analyzed, a presentation of data was
provided to the staff.
Goals, Objectives, and Expected Outcomes
This project, Sepsis Initiative: Champion Series, aimed to improve outcomes,
early sepsis recognition, and management through strict utilization of the current sepsis
bundle, order sets, and evidence-based educational material provided to the emergency
department staff members. The objectives of this project include:
a) Researching evidence-based standards that improve early recognition and
management of sepsis within the emergency department.
b) Utilize evidence-based practices to reform existing departmental screening tools
and sepsis protocols and order sets within the electronic medical record.
c) Improve consistency of standards and reporting.
d) Develop an educational framework that informs emergency room staff members
of updated tools and protocols.
e) Utilize outcome measures of sepsis mortality rate and sepsis bundle compliance to
evaluate the success.
A focus was placed on the emergency department staff. However, nurse educators,
system leadership, and quality improvement also played an integral role in developing
and continuing this project. Expected outcomes for this project were prompt recognition
and treatment, with a commitment to strict protocol utilization to reduce sepsis mortality
rates and improve patient outcomes within three months.
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Project Design
This project utilized a quality improvement model and applied quantitative data to
measure process outcomes. This project was based on the hypothesis that strict
compliance with the electronic medical record's sepsis bundle provided early detection
and interventions resulting in decreased septic shock and mortality rate. Furthermore,
there was a decrease in core measure failures on the sepsis bundle. This DNP evidencebased practice project's primary purpose was to improve the emergency department's
current sepsis bundle process through education and monitoring. The overall objective
was to determine if providing staff education regarding early sepsis interventions
enhanced knowledge levels, improved quality of care, and decreased mortality rates. A
pre-education test and a post-education test (see Appendix C & D) were conducted to
determine effectiveness (Sepsis Alliance, 2020). The Quality Improvement Department
conducted monthly chart audits using the Centers for Medicare and Medicaid Services
Abstraction and Reporting Tool (CART) (see Appendix E) to measure sepsis bundle
compliance on all patients diagnosed with sepsis in the emergency department (Centers
for Medicare and Medicaid [CMS], 2020). Measurement of improvement was calculated
based on percentage of all core measure components which were passed or failed. A
higher percentage of passed sepsis bundle order set usage paired with all required core
measure elements proved that education and quality improvement feedback was
effective. The outcomes reported demonstrated how staff education and strict monitoring
affect sepsis bundle compliance, and morbidity and mortality rates.
At the project's conclusion, a statistical analysis was conducted to evaluate the
education's efficacy. Once all data were collected and analyzed, a PowerPoint
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presentation was formulated to demonstrate where the facility's sepsis compliance scores
were in the beginning. The presentation included how staff were educated, how data were
analyzed, project progression, and the final results of sepsis bundle compliance.
Project Site and Population
This project took place in a rural, community-based, not-for-profit, southeastern
emergency department. It is a level two trauma center with 125 acute care inpatient beds
and a 13-bed emergency department serving a five-county service area. The hospital
offers a full range of medical specialties, including medical-surgical, intensive care,
medical detox, orthopedics, bariatric program, general and specialized surgical services,
and gastroenterology. The emergency department consists of 60 employees: a department
manager, registered nurses, patient care technicians, nurse practitioners, and physicians.
Stakeholders include all emergency department staff members and quality assurance. The
emergency department staff members played the most considerable role as they received
all education and training throughout the project. The quality assurance team helped
formulate data collection on all patients with a sepsis diagnosis, and conducted
concurrent chart audits to identify successes and early failures. With this project being a
quality improvement project, nursing staff implemented the emergency department's
early sepsis treatment interventions. Nurses took a pre-education and a post-education
survey. The data necessary to accomplish this project does not require direct patient
interaction or patient identifiers. The sepsis screening tool completed electronically
during triage by nursing staff was appraised to determine that the information was being
completed timely and correctly. The information that showed successful project
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improvement changes was obtained through chart abstraction of emergency department
patients admitted with a sepsis diagnosis.
Setting facilitators and barriers
Significant barriers included inadequate auditing and feedback, lack of ongoing
collaboration and communication, apprehensions regarding applying the sepsis bundle on
specific patients, and resource concerns. Facilitators comprised confidence in knowledge
and skillsets while demonstrating beliefs that identification and management of septic
patients are everyone's responsibility. Facilitators also embodied trust in the sepsis
bundle's overall benefits while understanding that consistent use of the sepsis bundle
makes it easier to perform regularly. Some principles were relevant to the entire unit, and
others were specific to particular staff groups. The driving forces for the implementation
of this project were the emergency department's staff and hospital leadership. Both
positions had a tremendous commitment and drive to improve patient care and outcomes
for their community. The staff’s openness and support to change within the department
were astonishing. Evidence was presented to the medical executive committee (MEC),
director of nursing, and departmental director to garner support for this protocol change.
Implementation Plan/Procedures
Three months of retrospective data consisting of patients that received a sepsis
diagnosis in the emergency department were collected. Limited morbidity and mortality
rates, compliance with sepsis screening at triage, and use of the sepsis bundle within the
electronic medical record were reviewed and recorded based on the facility's previously
collected data and quarterly quality assurance meeting information. A pre-education
questionnaire was given to each staff member to assess the unit's knowledge. Based on
13

results, targeted education to staff members regarding the five elements of the one-hour
bundle and triage sepsis screening occurred. The patient's vital signs were placed in the
electronic medical record. Triggers were set if the patient meets three systemic
inflammatory response syndrome (SIRS) criteria: (Gyang, Shieh, Forsey, & Maggio,
2015).
•

Heart rate greater than 90

•

Temperature more significant than 38 degrees Celsius or less than 36 degrees
Celsius

•

White blood cell counts greater than 12,000, less than 4,000, or greater than 10
percent bands

•

Respiratory rate greater than 20 or partial pressure of carbon dioxide (PaCO2) less
than 32mm Hg

A secured text message was sent to the nursing supervisor, and the emergency room
department was notified. If the physician determines that the patient meets sepsis criteria
and a diagnosis was made, the physician ordered the sepsis bundle through the electronic
medical record. The patient was stabilized and admitted as an inpatient and followed until
discharge. Sepsis compliance was monitored monthly with assistance from quality
assurance and unit sepsis champions. If a patient fell outside of the core measure,
education was provided to the staff on where the process was broken and steps needed to
improve care moving forward. A mid-evaluation was completed to show targeted
progress to the team for encouragement and motivation. Reward and recognition occurred
to top performers for their dedication and stance for patient safety and outcomes. Once
the project was complete, a post-intervention questionnaire was conducted to assess the
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knowledge and skill obtained throughout the project. A collaborative review was
presented to the emergency department staff with data that supports beginning, middle,
and end statistics. At this time, a top performer was recognized and rewarded. The project
results were submitted and presented to the MEC.
Measurement Instruments
To measure the outcomes of this DNP Project, the following instruments were
used: pre-education and post-education test (see Appendix C & D), end of the project
compliance tool, and monthly compliance tool (see Appendix E).
Data Collection Procedures
The data from the advancements were gathered from chart abstractions based on
the Centers for Medicare and Medicaid Services sepsis guidelines (CMS, 2020). The
number of charts that were audited was 20. Eight charts were audited before this project's
initiation, and 12 were abstracted after all staff members were educated. Lactate level,
blood cultures, fluid administration, and antibiotic administration were analyzed
individually to determine compliance with the set guidelines. Two sets of data are
examined based on pre- and post-education. This data was analyzed to determine if the
provided educational material was sufficient and if further education would occur. The
pre- and post-questionnaires were analyzed using statistical analysis to define the
variations in knowledge levels. The pre-questionnaire was dispensed before training to
establish a baseline knowledge level. Nurses’ knowledge level was determined, and inservices were completed to increase awareness and knowledge.
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Data Analysis
The retrospective core measure data was statistically collected by abstracting the
previous three months of sepsis data based on the Centers for Medicare and Medicaid
Services (CMS) one-hour sepsis bundle guidelines. All outliers were recorded into
categories based on the failed measure. If more than one measure was failed on one
patient, this was placed in a separate category. Data were then tallied and statistically
analyzed to formulate each measure’s success or failure percentage. Secondly, this
project's pre-education and post-education improvement portions were analyzed using a
paired t-test statistical analysis. The analysis was used to determine the level of
significance in training and education before initiating new interventions. Next,
concurrent data was collected using quantitative data with the assistance of the quality
assurance department. All data were abstracted and analyzed the same way as
retrospective data was collected. Lastly, quantitative data were compared and analyzed to
determine if the emergency department’s new interventions were successful.
Results
First, a paired t-test was conducted to compare pre-education and post-education
knowledge of sepsis. There was a statistically significant difference in pre-and posteducation test scores showing an average percentage increase of 7%, t (16) = 6.2, p <
.001. A 95% confidence interval of .05 for pre-education and a .095 for post-education
(see Appendix F). Since the confidence interval does not include zero, it could be
possible that there is a difference between pre- and post-test results specific to an increase
in the confidence interval from 5% to 10%.
Next, three different failures were identified within the sepsis bundle: physicians
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not ordering lactic acid levels, undocumented septic shock time resulting in delays of
antibiotic administration, and antibiotic administration before obtaining blood cultures. A
Welch Two Sample t-test was conducted to compare retrospective data before education,
and concurrent after education, t (3.6691) = -1.54, p = .20. A 95% confidence interval
was -.75 and a mean of 0.54 for retrospective data, and a confidence interval of .23 and a
mean of 0.81 for concurrent data (see Appendix G). During this analysis, data were also
compared with the facility’s electronic sepsis alerts to patients diagnosed with sepsis.
These results were drastically different, with a very high number of alerts compared to a
meager number of sepsis diagnoses (see Appendix H). The data shows there is no
statistically significant difference in compliance scores. Since the confidence interval
does include zero, it could be possible that there is no difference between pre- and postcompliance results. For future improvement, it was recommended that caution be placed
on the number of alerts that are fired, as this many alerts could result in alarm fatigue. An
alteration in the formulary may be necessary to tighten identification.
Lastly, a minimal, small sample size evaluation for overall inpatient length of stay
was compared using a paired t-test for patients admitted to the Intensive Care Unit, t (2)
=0.77, p = .52. A 95% confidence interval was -15.31 to 21.98 with a mean difference of
3.3. Since the confidence interval does not include zero, it could be possible that there is
no difference between pre- and post-length of stay results. However, the data shows an
average decrease in the overall length of stay of 5.2 days.
Interpretation/Discussion
Researchers have proven that consistent use of an evidence-based sepsis protocol
paired with early sepsis detection improves patient outcomes and decreases mortality
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(Romero, Fry, & Roche, 2017). During the evaluation of sepsis knowledge, staff’s
familiarity was remarkable. However, utilization of the facility’s sepsis bundle, in its
entirety, had room for improvement. Literature reviews also support barriers to the
Surviving Sepsis Campaign’s bundle compliance related to sepsis being challenging to
identify on presentation and the stringent requirements (Labib, 2019). However, all
studies reviewed in the project demonstrated that strict protocol compliance increased
intravenous fluid resuscitation and antibiotic administration within the first hour of
presentation resulting in decreased hospital length of stay. Secondly, the facility’s very
small sample sizes made conclusions challenging to evaluate. With a larger sample size,
trends could be more apparent. For example, the facility had one patient for the month of
October. This patient did meet all required criteria, resulting in a 100% compliance rate.
However, results could have been drastically skewed if the patient did not meet all
necessary measures and a 0% compliance rate was recorded.
Cost-Benefit Analysis/Budget
Sepsis ranks the highest for all admission disease states, and estimated cost of
sepsis management is also ranked the highest at $30.5 billion in 2018. In 2013, sepsis
accounted for more than $27 billion, 13%, in-hospital expenses, but only 3.6% of hospital
admissions. The average direct cost carried by hospitals per case for a primary sepsis
diagnosis is approximately $18,600. This cost far surpasses the following most costly
condition, osteoarthritis, at approximately $16,148 per hospitalization, and the third most
costly, childbirth, at approximately $3,529 per hospitalization. Sepsis hospital costs are
currently more than twice compared to other conditions (Paoli, Reynolds, Sinha, Gitlin,
& Crouser, 2018). However, the typical Medicare reimbursement for sepsis is between
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$7,100 to $12,000, depending on if the core measure was met 100%. If the submitted
claim is denied, the reimbursement cost can be penalized up to 2%. The first Centers for
Medicare and Medicaid Hospital Compare (2015) revealed that the national average
compliance rate for sepsis treatment was 49%.
In the past decade, sepsis volume has more than doubled, while mortality rates
have grown by approximately 20%. Sepsis inpatient hospitalization is projected to have
the highest growth, at 48%, from 2020-2025 (Wolters Kluwer, 2018). Sepsis is also the
number one cause for readmissions to the hospital, costing more than $2 billion each year
(Sepsis Alliance, 2019).
There was no personal or facility financial budgeting for this project. The student
spent 210 hours each semester, totaling four semesters, collecting, and abstracting data,
educating staff, and ensuring that the project moves as proposed. The clinical site’s
quality assurance department and all staff within the emergency department did not bear
extra financial costs related to this project. The business was conducted as usual to ensure
no change in the progression of care for presenting patients.
Timeline
The timeline for the project was approximately six months. The first phase
included meeting with the emergency department director and staff members to
determine their overall understanding and discuss their thoughts on barriers and successes
for patients presenting with sepsis. A pre-education questionnaire was disseminated to the
departmental staff members (Sepsis Alliance, 2020). Stakeholders were identified in the
emergency department and recognized as champions to guide staff for patients presenting
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with sepsis and assurance that the EMR’s sepsis order set was utilized. Meetings were
held with quality assurance to learn sepsis failure patterns within the emergency
department three months prior. The next phase of the project’s new interventions was
presented. This phase included a presentation to the medical executive board for
approval, focusing on the sepsis order set bundle adherence for stat labs and the initiation
of fluid boluses when sepsis was identified. Early sepsis identification training was
developed and presented to the emergency room nurses. Once this education was
initiated, sepsis champions were given additional education to support other nurses with
difficulty and new onboarding nurses. Lastly, a post-questionnaire was conducted four
weeks following the implementation of the educational material. The knowledge
assessment questionnaire was administered to 17 emergency room nurses. The last phase
of the project was to determine the effectiveness of phases one and two, and assess if the
new interventions impacted the improvement for patients who met the one-hour sepsis
bundle core measure. The quality assurance chart abstractors provided information on the
percentage of successful versus failed one-hour bundle compliance, which occurred
before and after the new interventions were initiated.
Ethical Considerations/Protection of Human Subjects
The Jacksonville State University Institutional Review Board (IRB) approval was
obtained before initiating the DNP project (see Appendix I). Information obtained for this
project was used to perform a quality improvement initiative within the emergency
department of a rural hospital. The information obtained from patient records was
abstraction data correlated with CMS sepsis bundle guidelines. No direct contact or
individual interviews with patients concerning their care or treatment was conducted. The
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Health Insurance Portability and Accountability Act (HIPAA, 1996) compliance was
followed per guidelines with obtained patient information, and no patient identifiers were
collected. No patient interaction occurred, and no Protected Health Information (PHI)
was recorded with patient identifiers.
The benefits of implementing this DNP project were that it added value and
knowledge to the emergency department, and adherence to the guidelines correlated with
improved patient outcomes and mortality rates. The risk to data collection was proper
documentation, coding, and inconsistency in chart auditing and patient tracking.
Conclusion
This DNP evidence-based practice project was implemented in a small, rural
community hospital during the COVID-19 pandemic, resulting in a much smaller sample
size related to all positive COVID-19 patients being transferred to the hospital’s larger
facility. As a result, this facility saw a decrease in septic patients and an overall decrease
in hospital admissions. Furthermore, during this time, the facility faced staffing
challenges, increased turnover rates, and dependence on travel nurses for
supplementation making staff education, hardwiring processes, and continuation of care
difficult.
In conclusion, continuous staff education and effective communication are key in
ensuring that the evidence-based sepsis bundle is utilized without fail. In addition,
healthcare providers must be armed with current, evidence-based practices for
prevention, recognition, diagnosis, and treatment across the continuum of care. With the
provided support and tools, healthcare providers are prepared to properly care for and
treat patients presenting to the Emergency Department with signs and symptoms of sepsis
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while utilizing the sepsis bundle as a tool for guidance and assurance.
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Appendix A
Hour-One Bundle of Care Elements Surviving Sepsis Campaign



Measure lactate level. Remeasure if initial lactate is >2 mmol/L
Obtain blood cultures before administering antibiotics



Administer broad-spectrum antibiotics



Begin rapid administration of 30mL/kg crystalloid for hypotension or lactate level ≥ 4
mmol/L



Apply vasopressors if hypotension during or after fluid resuscitation to maintain MAP ≥
65 mm Hg

*”Time zero” or “time of presentation” is defined as the time of triage in the Emergency
Department or, if presenting from another care venue, from the earliest chart annotation
consistent with all elements of sepsis (formerly severe sepsis) or septic shock ascertained
through chart review.

Note. Adapted from
Surviving Sepsis Campaign. (2019). Guidelines and bundles: adult patients. Retrieved
from https://www.sccm.org/SurvivingSepsisCampaign/Guidelines/Adult-Patients
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Appendix B
Lewin’s Three-Step Model for Planned Change
Click or tap here to enter text.

Note. Adapted from
Wojciechowski, E., Pearsall, T., Murphy, P., & French, E. (2016). A case review:
integrating Lewin’s theory with lean’s system approach for change. The Online
Journal of Issues in Nursing, 21(2), 4.
https://doi.org/10.3912/OJIN.Vol21No02Man04
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Appendix C
Emergency Department Pre-Education and Post-Education Test
1. About how many people in the United States die each year because of sepsis?
a. 258,000
b. 45,000
c. 1,200,000
d. 10,000
2. What is sepsis?
a. Your body’s toxic response to an infection
b. A contagious disease
c. An infection in the blood
d. A local infection, such as cellulitis or appendicitis
3. Sepsis can develop from:
a. A urinary tract infection (UTI)
b. A cut on your finger
c. A mosquito bite
d. A tattoo
e. All of the above
4. All of the following are signs of sepsis EXCEPT:
a. Fever of feeling chilled
b. Rapid breathing
c. Confusion/difficult to arouse
d. Extreme pain or discomfort (“worst ever”)
e. Slow heart rate
5. Who is at the highest risk for developing sepsis?
a. Newborn babies
b. People with cancer
c. People over 65 years old
d. All of the above
6. When someone has severe sepsis, their chances of survival drop by almost 8%
for every ____ that goes by without treatment
a. Hour
b. Day
c. Minute
d. None of the above
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7. Adults older than 65 are ____ times more likely to be hospitalized with sepsis
than adults younger than 65
a. 20
b. 5
c. 27
d. 13
8. Every day, an average of ____ amputations occur because of sepsis
a. 10
b. 52
c. 29
d. 38
9. Sepsis symptoms can be different for children and adults. Which of the below is
a symptom of sepsis in a child?
a. High fever (above 100.4 degrees)
b. General illness or a previous injury, such as a scrape or cut
c. Very fast or rapid breathing
d. Lethargy or difficulty waking up
e. All of the above
10. Which of the following is NOT likely to be a complication after surviving
sepsis?
a. Insomnia
b. Post-traumatic stress disorder (PTSD)
c. Decreased mental functioning
d. Amputations
e. Improved memory
Note. Adapted from
Sepsis Alliance. (2020). Quiz. Retrieved from https://www.sepsis.org/quiz/
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Appendix D
Emergency Department Education Answer Key
Emergency Department Pre-Education and Post-Education Test Answer Key

1. a. 258,000
Every two minutes, a life is lost to sepsis in the United States, totaling
over a quarter-million people every year. That number jumps to an estimated
eight million across the globe.
2. a. Your body’s toxic response to an infection
More than 40% of Americans have never heard the word sepsis. It is your
body’s extreme and toxic response to an infection. It is life-threatening and,
without the right treatment, can cause organ failure, amputation, and death.
3. e. All of the above
As many as 92% of sepsis cases come from the community, not the
hospital. That means sepsis can develop from any infection, including a UTI,
strep throat, flu, pneumonia, and more. Any time your body has a break in the
skin, like from a cut or even a piercing, there is a chance it could cause an
infection. Preventing and treating infections as soon as they develop is key to
helping prevent sepsis.
4. e. Slow heart rate
Less than 1% of Americans can correctly name all the common signs of
sepsis, one of which is a rapid heart rate as your heart works to pump blood
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through your body. You can save a life just by arming yourself by knowing the
signs of sepsis.
5. d. All of the above
Anyone can develop sepsis, no matter how healthy they are. However, it is
especially risky for those with weaker immune systems.
6. a. Hour
Sepsis can be treated if identified early, which prevents it from
progressing and leads to extreme consequences like amputation or death. Getting
medical attention right away if you suspect sepsis is as important as treating heart
attacks and strokes quickly.
7. d. 13
Did you know sepsis is the most costly condition billed to Medicare? As
people age, their immune systems cannot easily fight off infections, making them
at greater risk of developing sepsis.
8. d. 38
Unfortunately, amputation is a very real consequence of sepsis. Blockages
inside the blood vessels cause the body’s tissue to die when it can require
amputation.
9. e. All of the above
Sepsis in children is a problem. More than 75,000 children develop severe
sepsis each year in the United States, and many have lasting complications. If a
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child has a combination of these symptoms, it is important to get medical
attention right away. The best rule of thumb? When in doubt, check with your
doctor or bring your child to the emergency department for evaluation.
10. e. Improved memory
More than 1.6 million sepsis cases every year, and survivors often face
long-term effects, also known as post-sepsis syndrome, including amputations,
anxiety, memory loss, chronic pain and fatigue, and more.
Note. Adapted from
Sepsis Alliance. (2020). Quiz. Retrieved from https://www.sepsis.org/quiz/

33

Appendix E
Centers for Medicare and Medicaid Abstraction and Reporting Tool (CART)
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Note. Adapted from
Centers for Medicare and Medicaid. (2020). Centers for Medicare and Medicaid
abstraction and reporting tool (CART). Retrieved from
https://qualitynet.cms.gov/inpatient/data-management/cart

45

Appendix F
Pre and Post Staff Education

STAFF EDUCATION
100%
98%
96%
94%
92%

Post-education

90%

Pre-eucation

88%
86%
84%
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Appendix G
Sepsis Compliance
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2/1/2021
5 Patients
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Appendix H
Sepsis Alerts
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